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(97) M3o6peTeHne othocmtch k ropHOA npoM- 
tm m crpoHTenbCTBy m m.6. Mcno/ib30BaHO Ann 

COOpy3K6HM5l CKB3KHH HOA np6flHTCTBWflMM 

Kaic c oAHOBpeMeHHoft npoK/iaAKOft xoxcyxa 
mum Tpy6onpoBOAa. tbk m 6e3 npoxjiaAKM. 



Ueiib- noBbiujeHHe H8Ae*cHOCTM paGoTbi. Yct- 
poAcreo coAepwrr Tpy6y-n«Aep (T/l) 1 . xo*yx 
(K) 9, npMBOAHOft Ban 2 m pa6oMMA opran (PO). 

KIOCnQAHMA BbinO/1H6H B BMA6 KOHMMBCKOrO 

pacxaTUBaioiuero M6xaHH3Ma, Ha uieflxax sxc^ 
ueHTpMKoeoro sa/ia 3 xoroporo pacnonoxeHbi 
KOHmecicwe kotkm 5. DpoAO/ibHue ocm kstkob 
5 pacno/ioxeHbi noA yr/iOM k ocm PO. Bail 2 
cicperuieH c PO m paaMemeH c 80dMO*HocTb*io 

BpattieHHSI B TJ1 1 M/IM B K9. OAMM K0H6M PO 
C0eAMH6H C B03M0*H0CTbK) BpaUl6HM* 171 1 H 

APyroA - c K 9. Pe6pa 10 pacnojio*eHw cmm- 

MBTpMMHO OTMOCWie/lbHO OCM PO. M MX KOHUbf 

3axpetuieHU Ha Hapy*Hux noBepxHocmx T/l 
1 m K9. nptf BpatuemiM sans 3 Bpautaerc* m PO. 
a aro kbtkm 5 oGxaTbiBatotcn no aa6oto pacuJM- 

pflBMOA CtBWXHHU, npOM3BOA« yf1/IOTH6HMO 

rpyHTa B paAHOAbHOM HdnpaB/ieHMH. ripn 
BCTpow c BanyHOM pe6pa 10 BAae/iMBaiOT ero 
b rpytfT MiiM pd3pyuidipT. 3 mi. . 
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M3o6peTemi0 othochfc* * ropnoA npo- ycrpolferBO a*« pacuiMpeHM* ckb3*mh 

MblUJ/ieMKOCTM H CTpOHTeflbCTBy H MOX6T 6blTb pfl60T80T CUBAyWlUMM 06pa30M. 

Mcnonb30*>HO a** coopyxceHM* « B a*MH m>A Ma pa6<wero xoT/toaaHa 13 c nonombio 6y- 

npennTCTBMflMM, xax c OAHOBpeMeHHOA npo- poBoro cia Mica 11 npo6ypMBaeTC* nnoHepHaa 
xnaAKoA xoxcyxa m/im Tpy6onpoaoAa. TaK m 6e3 5 cxB3*MHa ao awxoAa Tpy6w-nwAepa 1 hb no- 
npoioiaAKM. sepxHOCTb b npneMHOM xorjiocaHe (ne noxa- 

bbh), K KOHuy Tpy6u*/iwAcpa 1 bmbcto OypOBOA. 

IXWb H306pOTeMWH - nOBWlUeHMB H3Ae*- rOAOBKM npMCOBAMM5IIOT MMBBMTapHyK) cex- 
H0CTWpa6OTW. UMK) 14, IC ICOHUy C6KUMM 15 .npMCOBAMMfllOT 

Ha <|>Mr.1 noxaaana cxeMa CTpowre/ibCTBa 1 0 xorcyx 9. noAAepxcMaaeMu A TpyfSoyx/taAHMxa- 

KpMBO/IMHBAHOA CKBdXMHU C OAHOBpeMOHMOA MM. 33TCM BK/IK>MaK>T npMBOA BpBmBHMfl 6ypO- 

npoxnaA*oA Tpy6onpoeoAa; Ha <J>Mr.2 - ycT- Boro cTanxa 11, kotopuA npnaoAMT bo 

poflc .-bo. npcwonbHwa paape3; Ha <J>iir.3 - pas- BpameHMe npMBOAHoA aa/i 2 m KMHOMafMMBCKM 

pea A-A tia $Mr.2. - cogahhbhhuA c hmm Ban 3 paOotero opraHa. 

YctpoActbo AJi* pacumpeHMB cxBa*MH 15 npw.BpameHMMBa/ia3xaTicM5o6ic3TWBaiOTCJi 

coabp*mt TpyOy-nMAep 1 . b xoropoA ycranoB- no 3a6oio pacuifcpaeMoA ckbbxmhu, npoMano- 

neH Ha npoMexcyTOMHUX onopaxfoe noxa33Hw) a» ynmmieHMe rpyma b paAHd/ibHOM Hanpae- 

c ao3MO*HOCTbio epemeHM* npMBOAHoA Ban 2. tommm, ocyiuecTBAim npoTacKMsaHMe 3a co6oA 

Pb6wmA opraH Buno/men b bmag pacxaroiBa- 20 xoxcyxa 9. B c/iysae Heo6xoAMMOCTM Aono/iHM* 

wmero M6XdHM3M3 c axcucHTpMxoBWM BBn<m TC^bHoe ycMiwe Ana npoiacxMBBHMB xoxcyxa 9 , 
3, na uieAxax 4 xoroporo pacno/ioacenbi xohm- • moxho C03A3B3Tb naAdTMMKOM 6ypoBoro 

mccxmo kbtkm 5. nooAOiibHUG ocM CMMMBTpMM craHxa 11. KOTOpufl nepeAaet ycwiMe sepe3 

pacnosiOKewu ooa yr*OM 1-6 d « npoAO/ibHoA Tpy6y-/iMAep 1 « pe6pa 10 xoxyxy 9- flpn stom 

ocm pa6osero opraHa tbxmm o6pa30M, mto npw 25 pa6oMMA opraH pa3rpyxeH or oceswx ycM/iMA 

BpameHMM ea/ia 3 xaTxn 5 KaraTca b 3a6oe noAaTMMxa 6yposoro craHxa 11. Rpn BcrpeMB 

cxaaxcMHU no cnnpa/iM aoxpyr npoAO/ibnoA pa6oMeroopraHa, HanpMMep. cea/iyHOMxaTXM 

ocM. yxaaaHHwflyro/ionpeAe/wieTUjaricancaS 5 BAaanMBaOT ero a rpytrr, ec/iM hoaaonsiioT 

-noAaMyero3aoAMHo6opoTBOxpyrnpoAOi»b- pa3Mepu ea/ryna, Ecjim paaMepu sanyiia ho 

hoA ocm pa6oMero opraHa. Oamh xoHeu aana 3 30 no380/wiOT xancaM 5 BAaBmb ero b rpyMT, to 

KMHBMdTMMCCKM C8H3BH C flpMBOAHUM B3A0M BO B3aMMOA6ACTBMB BCTynaiOT P66pd 10, KOTO" 

2, HanpMMep, nocpCACTBOM My<t>Tu 6 m ycra- pue npeAOxpaHniOT kbtxm 5 m eecb pa6omiA 

HOBABM C 803MOKHOCTbK> BpdtUeHMB Hd HOA" OpraH OT nO/lOMOK. flpM 8T0M pdCCTOflHM6 

ujmiihmkoboA onope 7 OTHOCMTe/tt»HO Me^tmy cocbahmmm pe6pdMM 10 no nopMMOTpy 
Tpy6t*~;iMAepa 1. ApyroA kohbu aa/ia 3 ycia- 35 p460Hero opraHa onpeAe/weTca pbcmothum 

HOBHCH C B03MO)XHOCTbfO BpdlU6HMA B Onope fiyreM C yMOTOM XdpaKTBpMCTMRM rpyMTa t AMa- 

8 Ann paSosero opraHa. xoTopan pacnonome- MBTpa pacuiMpneMoA cxBaxtMHU. yr/ta xonyc- 
Ha BHyTpM npoxnaAuaaeMoro xoxcyxa 9. Tpy- hoctm xaTxoB 5 m mx xon wccTBa. Pe6pa 10 
6a-iiMAep 1 m xoacyx 9 cobamhohu mbxcay BoenpMHMMatOT Ha ce6» M3rM6aiouii«A mo- 
coGoA pe6paMM 10. xoTopwe pacnonoxcenu 40 mcht, bo3hmkbioiamA npw snMcuaaHMM cmctb- 
CMMM6TpmH0OTHOCMTenbH0npoA0iibH0AocM m« Tpy6a-/iMAep 1-KOxcyx 9 b aaAaHHyw 
paScmero opraHa m oxBaTuaaiOT pa60MMA op- xpMBo/iMHeAHyto TpaeirropMio. npeAOxpansm 
ran. KaxAoe pe6po 10 oahmm kohuom aaxpen* ot yxaaaHHux narpy3ox paCowA opraH. hto 
neno. HanpMMep. c noMOtubio csapxM Ha AonoflHMTe/ibHO noBuuiaer HaAexcHocrb ero 
• BHeuineA 6okoboA noBepxHOCTM TpySwmvie- 45 pa6oTM. 

pa 1 , a ApyrwM kohuom — na aneuiHe A 6okoboa Rpw pacuiMpeHMM ckbbxcmhu 6ea npo- 

noaepxHOCTM xoxyxa 9- A^aMerp kohmmcckmx xjibakm xoxcyxa 9 ycrpoAcrao pa6oraer ana/io- 

xaTxoB 5 pacK0Tt>iBaK)ui6ro MexaHM3Md yBe^M- tmhho. B 3tom CAynae xoxcyx 9 ho 

SMB86TC* or Tpy6u-/iMAepa x xoxcyxy 9. FlpM- npwcoeAMHjiKrr k mhbbhtbphoA cbxumm 15 m 

boahoA Ban 2 npMBOAMTcn bo spaoiBHMe ot 50 nooieAHna npM nepeMetueHMM ycrpoACTBa b 

CypOBoro craHxa 11. kotopuA ycTaHoaneH c rpyHTe BunonHner ponb era 6m/i msbto pa hb- 

B03MdxcHocrvionepeMetueHMBnopaMe12.yc- npaB/ieHMB pactuMpeHMB. CTa6wiM3auMM na- 

TBH0B/I6HH0M B (>a60MGM IC0TAOB3HB 13.KOXCyX npaBHCHMfl pacuiMpBBMoA CKBaxCMMU 

9 moxcbt noAAepxMBdTbCfl Ha aecy c no- cnocoCcTByeT Taxxe m nanMHMe pe6ep 10. B 
Mombio. HanpMMep. TpyOoyxnaAMMKOB (ho no- 55 abhhom cnysao bxaiomchmb npMBOAa noflftTvw- 

. RB3BHU)u K3 GypODOfO CraHXa 1 1 MOXCHO H6 npOM3BO; 

YCTpOACTBO A«» paCUIMpOHMA CXBBKMH AHTb. 

MOXCOT MMerfc MHBBHTapHUe CBXUMM 14 M 15. OopMyAd M306p6T6HMB 

COBAMHOHHUB COOTBBTCTBBHHO C Tpy60A-/IM* YCTpOACTBO A^R paCUIMpBHMII CKBBXCMH. 

AepOM 1 m c xoxcyxoM 9. HanpMMep. c no- Bwixwaiomee TpyCy-mviep. xoxcyx, pbOommA 
moiavio CBapKM. opraH. oamh KOH614 Karoporo coeAMHBH c Tpy- 
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6o«-n*AepoM. a APV"* " * M ***<>» c bo3- 
MOxMOCTbW Bpamemw. * iipmboamoA Ban. 
CKDeoj«eHHU«» c paOoMMM opraHOM. o * n m h a- 
e • c » tcm. MTOt c mwwo hoBuuieHna 
M8fle*MOCTM a pa6oTe, pa60MM« opraM eunon- 

H6H B BMfle KOHMMBCKOrO p8CK8TMB8K>Ul6rO 
M6X8HM3M8 C 3KCU©MTpMK0BUM B8II0M M C KO- 
HMieCKMMM K8TK8M>». yCT8H0BH6HHMMM H8 



3itcueHTpmt080M iWMiy. m npononwMbie ocm w>- 
Topux pacnoiioxeMM noAyriOM it npoflonmo* 
ocm paobMero opraHa, npn stom ycrpodCTBO 
CH8DX6MO pe6paMM. cMMMflTpuMMO pacnwio-: 

X6MHWMM OTHOCMT ft/1 WHO npOAWIbHO* OCM Dt- 

6oMero opraHa. kohuu kotopux aerparuwMU 
Ha H8py*Hiix noMpxHOCWK TpyOu-flMAepa M 
Koxyxa* 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 



2 



The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 
Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 

2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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